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students' digital literacy has become increasingly

Eﬁ?%%%?ﬁ@%ﬁ_Eig o ZIKU/(}EEJJ important. Drawing from the European Commission’s
H%*E:I%?Eiﬁﬂ é E\ E/‘]/A\ E%I?ﬁléj] *E Digital Competence Framework for Citizens (DigComp
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*Vuorikari, R., Kluzer, S. & Punie, Y. (2022). DigComp 2.2: The Digital Competence Framework for Citizens. Publications Office of the European Union. https://doi.org/10.2760/115376.
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* Bridge Resonance Problem

Research & Resolve

STEAM Proposal — Self-proposed project

Bridge Resonance Problem Research & Resolve

1. Introduction
a. Introduction
b Ighfteance-of-theprolac]
c. Skills and knowledge needed

2. Cause of resonance

a. Case review

b. Physical analysis
i. Basics
ii.  Analysis in depth

@10 minimise resonance da@

a. Examples
i.  Increase bridge dampeners
i.  Reduce excitation
b. Analysis on existing ways
i.  Physical analysis
i.  Geographical analysis

4 Further improvements on existing ways and new solutions
a_ Improvements and new solutions

5. Others
a. Timeline
b. Matenal list

_ Reference

>
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c) Skills and knowledge needed

n order to start bridge resonance research, pre-knowledge in various areas of Physics and
matics is required.

In areas of Physics, knowledge based on Mechanics (Part 2.bi. Physical analysis Basics)
and Magnetism is required. And before that, mathematical knowledge such as differentiation,
sine functions, cosine functions is required.

To continue our analysis, mathematical knowledge and skill on differential equations is an
indispensable part, but considering that the steps of solving differential equations are too
trivial, steps are skipped to ensure concision.

Other than these hard powers, soft powers cannot be neglected as well. We have to
guestion the resources that we search on the internet, also to inquire about the base and
roots of various topics.
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Calculation on an example — fE KB
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As mentioned previously, frequency of the vortex can be calculated by formula. By plugging
in values obtained on the 5th of May 2020, we can prove whether Karman vortex street

formed resonance with the bridge.

Main span metres of the bridge: L = 888 m
Centre beam height: 3.012 m

Water safety barrier height: 1 m
d=3.012+1=4012m

Density of air: p = 1.25 kg/m?

Viscosity of air: 4 = 1.8594 x 10° Ns/m
Wind speed: v=8 m/s

Plug in values to the formula:
f = 0.198—(1 — 19.7‘%)

8
4.012

(1 —19.7 1.8594 x 10°°

f = 0.198 25 @) (889) )

f = 0.395Hz

3. Existing ways to minimise resonance problem in bridges

a) i Increase bridge dampers

Fluid Viscous Dampers:

Purpose:

Whenever certain forces or energy hits the
bridge, the fluid viscous dampers distribute
the absorbed wind, seismic and pedestrian
energy equally throughout the entire structure
of the damper so that the energy received will
not be intense at only on spot.

Result:

It alleviates the chances of bridges collapsing
due to unequal sharing of energy throughout
the bridge.
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6. References

A) Bridges’ collapse due to Resonance:
https://en.wikipedia.org/wiki/List of bridge failures
Source: Wikipedia

B) Broughton suspension bridge collapse (1831):
http://scihi.ora/broughton-suspension-bridge-resonance-disaster/
Source: Scihi blog

I1.

https://en.wikipedia.org/wiki/Broughton_Suspension_Bridge
Source: Wikipedia

C) Angers bridge collapse:

https://en.wikipedia.org/wiki/Angers Bridge
Source: Wikipedia

D) Tacoma narrows bridge collapse:
https://en.wikipedia.org/wiki/Tacoma_Narrows Bridae_(1940)
Source: Wikipedia

https://endag.com/pages/tacoma-narrows-bridge-failure

Source: Endaq

References

Update the reference list, because you should access miuch more resources
in the process.

E.g:
Ernest, P. (2018). The philosophy of mathematics education: An overview. In P. Ernest
(Ed.), The philosophy of mathematics education today. New York: Springer.
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* Google SketchUp
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